Involvement of Rho-kinase in experimental vascular endothelial dysfunction.
The present study has been designed to investigate the effect of fasudil (Rho-kinase inhibitor) in diabetes mellitus (DM) and hyperhomocyteinemia (HHcy) induced vascular endothelial dysfunction (VED). Streptozotocin (55 mg kg(-1), i.v., once only) and methionine (1.7% w/w, p.o., daily for 4 weeks) were administered to rats to produce DM (serum glucose >140 mg dl(-1)) and HHcy (serum homocysteine >10 microM) respectively. VED was assessed using isolated aortic ring, electron microscopy of thoracic aorta, and serum concentration of nitrite/nitrate. Serum thiobarbituric acid reactive substances (TBARS) concentration was estimated to assess oxidative stress. Atorvastatin has been employed in the present study as standard agent to improve vascular endothelial dysfunction. Fasudil (15 mg kg(-1) and 30 mg kg(-1), p.o., daily) and atorvastatin (30 mg kg(-1), p.o., daily) treatments significantly attenuated increase in serum glucose and homocysteine but their concentrations remained markedly higher than sham control value. Fasudil and atorvastatin treatments markedly prevented DM and HHcy-induced (i) attenuation of acetylcholine induced endothelium-dependent relaxation, (ii) impairment of vascular endothelial lining, (iii) decrease in serum nitrite/nitrate concentration, and (iv) increase in serum TBARS. It may be concluded that fasudil prevented DM and HHcy-induced VED partially by decreasing serum glucose and homocysteine concentration due to inhibition of Rho-kinase. Moreover, inhibition of Rho-kinase by fasudil and consequent prevention of oxidative stress may have directly improved VED in diabetic and hyperhomocysteinemic rats. The Rho-kinase appears to be a pivotal target site involved in DM and HHcy-induced VED.